Dr G B Arden and Dr J Kelsey (London)
The Significance of the Electrical Potentials Recorded from the Eye The potential which exists between the cornea and fundus of the living eye consists of a large standing potential (approximately 6 mV). When the eye is illuminated by a flash of light a small oscillation of potential (0-25 mV) develops. This is the electroretinogram (ERG) and is due to the activity of the retinal neurons. The standing potential cannot be measured directly, but it is easy to record changes in its size by exploiting the eye movement potential. It can then be shown that the standing potential itself slowly varies by up to 300%, and the most important cause of these changes is alteration of retinal illumination. The changes of potential occur so slowly that they cannot be related to the activity of the retinal neurons, and the site of the potential generators is almost certainly the pigment epithelium. The spectral sensitivityof thepotential is that of rod vision, even when the eye is well light adapted. This implies that the potential change is initiated by some happening in the rods. The potential is extremely sensitive to changes in blood flow, and this suggests it is maintained by active metabolic processes. The pigment epithelium is known to participate in the biochemical reactions involved in visual purple synthesis, and correlations can be drawn between the magnitude of the potential changes and the rate of regeneration of visual purple in the human eye. Experimental work on the standing potential of the eye has led to the development of a clinical test, the electro-oculogram (EOG). The patient is connected to a pre-amplifier by silver-silver chloride electrodes which are placed on the skin near the medial and lateral canthi. As the eye moves, the potential difference between the electrodes varies. If the patient alternates his gaze between two fixation marks, the potential change associated with each movement is a constant but unknown fraction of the standing potential. During 12 minutes' dark adaptation, the potential falls to a minimal value (the dark trough). During subsequent light adaptation, the potential rises to a maximum (the light peak) after eight to nine minutes. The ratio trough: peak is independent of the previous history of illumination, and of the actual potential recorded. Abnormalities in the test consist of a small and/or delayed light peak.
Many clinical conditions give abnormal EOGs. Diseases of the rods (e.g. retinitis pigmentosa) and of the pigment layers (drug retinopathies) cause the light rise to vanish. Similarly in acute disseminated choroiditis the light rise is low, even when a normal ERG can be obtained. This is clinical evidence of the site of origin of the potential. Similarly, in retinal detachment, there is no sign of a light rise, even though the retina produces some ERG. The unaffected eye in patients with unilateral detachment often gives very low normal figures. This is associated with myopia. There is a correlation between the degree of myopia (and especially with myopic degeneration) and EOG abnormalities.
In many kinds of vascular pathology the EOG is abnormal. These results have no localizing value, but it is noteworthy that the EOG is highly sensitive to impairment of blood flow. Abnormal results occur in Eales' disease, retinal venous and arterial thromboses, hypertensive retinopathy and carotid artery occlusion.
Follow-up studies are in progress, and it seems likely that EOG abnormnalities are reversible (e;g.
Eales' disease, choroiditis) and reflect the activity of the disease process. Experience to date suggests that the uses of the test include early diagnosis, diagnosis where the fundus is obscured and an objective assessment of the extent of a lesion; it may also be of prognostic value. Many more cases must be seen before any final judgments can be made.
Dr G B Arden and Mr M R Fojas (London)
Abnormalities in the Corneo-fundal Potential in
Retinitis Pigmentosa
The conventionally recorded electroretinogram (ERG) is characteristically absent in retinitis pigmentosa, often in the earliest stages. This cannot be due merely to the lack of sensitivity of the rods or to the fact that part of the retina is dead. It has been suggested that a resistive membrane posterior to the retina disappears in this disease thus preventing the retinal current spreading to the corneal electrode. The pigment epithelium possesses the properties necessary for this hypothetical membrane, and is also the site of generation of the EOG potential. It therefore seemed of interest to investigate retinitis pigmentosa with the new electrodiagnostic test. The following results were obtained:
(a) All fluctuations in the EOG potential are usually absent in retinitis pigmentosa.
(b) In early cases, where an ERG can be recorded, the EOG was in 5 cases out of 7 as in (a) above. In the remaining 2 cases the EOG abnormality was more pronounced than the ERG.
(c) The EOG potential level was not significantly different from normal in those cases where the ERG was present. In the remainder, it was markedly reduced.
It is concluded that the results lend support to the hypothesis that the failure to record the ERG is due to the disappearance of a membrane posterior to the retina; and demonstrate that the first pathology in retinitis pigmentosa occurs in the pigment epithelium rather than in the receptors.
Dr P B C Fenwick (London) described a simple alternative technique for recording EOGs, which automatically drew the graphs calculated by the speakers. He demonstrated that the potential varied with the blood flow through the eye and was-greatly affected by Diamox. Very early cases of diabetic retinopathy could also be detected.
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Mercurialentis by R A Burn FRCS (London)
Since the therapeutic use of silver has declined, the metallic impregnations have attracted less interest than they used to do. From an industrial point of view, however, they are still of importance and mercurialentis probably more so than is generally realized.
The name is given to an unusual appearance of the anterior surface of the lens seen in people exposed to mercury. It was first described by Atkinson in 1943, occurring in thermometer workers, and the convenient term mercurialentis was introduced by Rosen in 1950. The literature is scanty and most accounts have confirmed Atkinson's findings without extending them very much so that the present state of knowledge on the subject can be summarized briefly-:
The appearance consists of a greyish brown or even yellow haze on the anterior surface of the lens which is not easily seen except in the slit lamp beam. Atkinson described it as concentrated'in the centre of the lens and fading towards the periphery with small cracks and defects in it. He also noted a faint similar reflex from the anterior adult nuclear zone, in some cases, but all accounts are agreed that the posterior cortex and capsule are free. No other significant ocular abnormality has been reported except that Rosen (1950) noted a yellowish glow from the corneal endothelium in one case, and Caffi & Straneo (1961) have recently reported a brown granular deposit on the backs of both cornea in another.
Visual acuity is unimpaired as is the ophthalmoscopic view of the fundus and none of the reports so far has found any defect of vision attributable to this condition or anything to suggest an association with ocular disease. The change is permanent and has been observed by Atkinson ten or more years after the last exposure to mercury.
The condition has so far been reported almost exclusively in persons exposed to mercury vapour in the course of their work such as ther-
